Mechanistic studies of the effect of bile salts on rhodamine 123 uptake into RBE4 cells.
To examine the ability of bile salts (BS) to act as permeation enhancers at the blood brain barrier, the effect of four BS (cholate, deoxycholate, monoketocholate and taurocholate) on accumulation of rhodamine 123 (R123) in rat brain endothelial (RBE4) cells was investigated. Experiments were performed using BS concentrations shown to be noncytotoxic to RBE4 cells. Uptake and efflux of R123 in the absence and presence of BS were studied by fluorescence spectroscopy and confocal microscopy. Changes in RBE4 cell membrane fluidity in the presence of BS were evaluated using fluorescence anisotropy. The direct interaction between BS and R123 (ion pairing) and the effect of BS on distribution of R123 into liposomes were studied by capillary electrophoresis. All BS influenced R123 uptake in a concentration-dependent manner and increased cell membrane fluidity. Monoketocholate produced the greatest increase in uptake and also significantly reduced R123 efflux probably by inhibition of P-glycoprotein (P-gp). Direct interaction of BS and R123 was weak, but distribution of R123 into liposomes was increased by BS. The results suggest that BS increase R123 uptake by increasing cell membrane fluidity and, in the case of MKC, by inhibiting P-gp.